Physicochemical characterization of the alkaline denaturation of cytochrome c peroxidase.
The alkaline denaturation of cytochrome c peroxidase and apocytochrome c peroxidase was investigated by analytical ultracentrifugation, gel-filtration chromatography, and circular dichroism. The results indicate that both cytochrome c peroxidase and the apoenzyme undergo extensive structural modifications upon exposure to alkaline pH, including dimer formation. The midpoint of the transition for dimer formation in the native enzyme occurs at pH 9.6 +/- 0.1, while loss of tertiary and secondary structure occurs with transition midpoints at pH 10.3 +/- 0.1 and pH 11.3 +/- 0.1, respectively. Studies performed in the presence of dithiothreitol and with carboxymethylated cytochrome c peroxidase indicate that dimer formation occurs via a disulfide crosslink involving the single cysteine residue in the enzyme. Denaturation of cytochrome c peroxidase in the presence of guanidine hydrochloride gave results similar to those obtained for the alkaline denaturation.